Together, these experiments demonstrate that APC2/ growth phenotype requires Liprin-␣, an effector and Mr is specifically required in motor neurons, but not possible substrate of the APC/C. In muscles, loss of muscles, to regulate synaptic bouton number. Impor-APC2 function leads to altered synaptic transmission tantly, these experiments also show that APC2/Mr activand increased levels of a postsynaptic glutamate recepity is required after terminal cell division, thus identifying tor. Our data demonstrate that the APC/C has a critical a novel function for the APC/C in postmitotic, differentirole both pre-and postsynaptically at neuromuscular ated cells. synapses, acting in differentiated neurons to regulate synaptic size and independently in muscles to regulate synaptic function.
Subunits of the APC/C Localize to the Neuromuscular Junction Results
To investigate a role for the APC/C in the nervous system, we assayed the localization of APC/C subunits in The APC/C Regulates the Size of NMJ Synapses Drosophila larvae ( Figures 1D and 1E ). Our results demonstrate that used the anti-APC2/Mr antibody to stain third instar the APC/C is required in motor neurons to regulate the larvae, and find that APC2/Mr is also present at neurogrowth of larval NMJ synapses. muscular synapses ( Figure 2E ). As an independent test of this finding, we used tar-APC/C activator subunits confer temporal and subgeted RNA interference (RNAi) to reduce expression of strate specificity on the complex by mediating the physithe APC/C in a temporally and spatially restricted fashcal interaction between the APC/C and its substrates ion. We generated a GAL4-inducible construct to ex- Figures 7D and 7E ). This dramatic precipitation with anti-GFP but not anti-␤-galactosidase increase in glutamate receptor at the synapse is strongly ( Figure 5 ). The protein is also present after the second consistent with, and provides an explanation for, the immunoprecipitation with anti-ubiquitin (but not antirecorded increase in quantal size in APC2/mr 3 mutants. ␤-galactosidase) suggesting that Liprin-␣YFP in the nervous system of third instar larvae is ubiquitylated.
Discussion The APC/C Acts in Muscle to Regulate Synaptic Activity
Here we show that the APC/C, a ubiquitin ligase known for its role in regulating cell cycle progression, functions We have identified Liprin-␣ as a key downstream effector of the APC/C in the presynaptic regulation of in differentiated neurons to regulate synaptic growth, and in muscles to regulate synaptic transmission. The synaptic size. However, we have shown by immunofluorescence that APC2 also localizes postsynaptically. We presence of the APC/C subunits Cdc27, Cdh1/Fzr, and served mechanism for modulating synaptic strength.
for neuronal expression. Only male larvae were scored when using
The APC/C may be a principal regulator of proteasomeelaV-GAL4 c155 (Lin and Goodman, 1994). To generate UAS-mr-RNAi, a 632 bp fragment of exon from the dependent protein degradation at glutamatergic syn-APC2/morula gene was PCR amplified from genomic template apses, and thus a key effector of synaptic plasticity.
(priming sequences 5ЈCGAGTCTACCTCACTGAATCCCTTAGG3Ј and 5ЈCGGTCGCCATCGCTGTGG3Ј) and inserted in antisense and Experimental Procedures then sense orientation into the vector pUAST. An insertion on the third chromosome (TM6,Ubx) was identified that allows the tissue Genetics and Transgenic Lines specific, GAL4-dependent stabilization of the APC substrate cyclin Homozygous APC2/mr 3 mutants were dp,b,cn,mr 3 /dp,b,cn,mr 3 , while heterozygote controls were dp,b,cn,mr 3 /dp,b,cn. In the mr3 B (van Roessel, 2002). Published: November 23, 2004 dp,b,cn mutations. For this reason, identical dp,b,cn background genotypes for control (dp,b,cn/dp,b,cn,mr3) and experimental References (dp,b,cn,mr3/dp,b,cn,mr3) animals were used. 
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